I NTRODUCTION
Legal frameworks across the world protect certain generally accepted types of intellectual property (patents, copyright, trademarks etc.). The last fifty years have seen a paradigm shift whereby intellectual assets such as intellectual property (IP), human capital and organisational capabilities are seen as crucial to business performance and economic growth. An increasing share of the market value of firms appears to derive from their intellectual assets 1 , and firms are managing these assets more actively to identify additional ways of extracting value from them 2 .
Firm managers value patents when deciding whether or not to file a patent application or renew a patent, when calculating royalties for patent licensing contracts, when estimating the value of a possible merger or acquisition, and when estimating their own corporate value 3 . Lawyers and judges value patents in the course of patent infringement suits; financial institutions need to calculate the value of patents when they are used as collateral for bank loans; and investors and financial analysts value patents to assess the value of firms as a basis for their investment decisions and recommendations 4 .
During a merger or an acquisition, the asset acquisitions are accounted for based on the values of the assets exchanged. The assets and liabilities of the subject company are restated from their historical basis to their fair market value (also known as the Asset Accumulation Method) 5 . From 1 st January 2002, the newly issued Financial Accounting Standards No. 141 and 142, require companies to disclose the values of assets of the businesses they acquire including intangible assets and goodwill, on a reporting unit basis. As a result accounting treatment of intellectual property has naturally become a more important part of transaction planning and implementation 6 . One measure of this increase is the market-to-book (M/B) value for the S&P 500 companies. During the 1970s, the M/B ratio for the S&P 500 companies hovered around one; by 2000, the M/B ratio was over six. For many companies, the ratio of intangible assets to physical and financial assets is considerably higher. For the effective exploitation of intellectual property, it is important to know their value. Valuation of tangible or real assets has always been part of business and there exist well-developed rules for the same. However, valuation of intellectual property is more uncertain than real or personal property valuation as intellectual property assets are rarely comparable. Also there are no established markets for the exchange of intellectual property assets. Even the terms and conditions of intellectual property exchanges vary widely. Further, the details of intellectual property exchanges, especially prices, are rarely available to the public 7 .
The above factors have necessitated the development of methods of valuation which, though in principle similar to those for real property, take into account the special characteristics of intellectual property. This article will discuss the importance of valuation of intellectual property and its use in different fields. This will be followed by a discussion on the various methods of valuation and recent developments in the area.
Further, it must be noted that the researcher has been seriously limited by the lack of access to literature on valuation of intellectual property in India. Being an evolving field of law and accountancy, there is little case-law or developed doctrines relating to the application of the various valuation methods. The researcher had to rely heavily on the only accessible -but authoritativebook on valuation by experts Gordon Smith and Russell Parr.
METHODS OF VALUATION OF INTELLECTUAL PROPERTY
Intellectual property valuation can either be qualitative or quantitative as discussed in more detail below. However, the before using a particular method, various factors, right from the strategic interests of the business to the involvement of a third party or disclosure to government authorities of a particular transaction are considered 8 . For example, the Income Tax authorities have to be informed about the basis for any value determination used when allocating portions of the purchase price associated with the acquisition of other companies.
Accurate valuation information is required for internal purposes as well. The purchase or sale of intellectual assets obligates management to have an idea of its value before entering into negotiations, e.g. for fair royalty rate/compensation for licensing patents. Since valuation lies as much in the domain of accounting as in law: there exist detailed Accounting Standards (issued by the Institute of Chartered Accountants of India -AS 26 on goodwill and other intangible assets; the corresponding standard in USA is AS 142, issued by the Institute of Certified Public Accountants). The Sarbanes Oxley Act in US, although sets no specific requirements for valuing intellectual property, puts greater emphasis on accurate valuation of all assets and imposes punishments on CEOs and CFOs for failure to do so 9 .
Market transactions involving intellectual property, independent of entire business rarely occur -it is almost impossible to independently identify the income producing capability of an IP asset 10 . The specific context and the surrounding circumstances also have a bearing on a particular valuation. For example, the value of intellectual property (say a trademark) is likely to be much more to a large manufacturer in a relevant industry than to a small business entrepreneur because of the existence of complementary factors such as skilled labor, abundant capital, an effective marketing program and proven distribution channels 11 . On the other hand, for a small technology company, a newly obtained patent or a target patent which would synergize their existing technology would be very valuable. In other words, value of intellectual property is dependent upon successful commercialization that is embedded in value of the business enterprise in which it resides.
It is also important to note in valuing intellectual property is that more often than not one IP asset's value is greatly related to another IP asset. For example, the intangible assets utilized in the marketing process may be more accurately valued as an integrated package of assets rather than as stand-alone assets (unlike say when valuing tangible property -machinery or land etc.). Thus the brand name, logo and worldwide trademark registrations, secondary trademarks and logos, online presence, and any other assets that contribute to the marketing/promotion of the company, the brand or the products should be taken together 12 . Whatever package is deemed to be the most appropriate for the immediate context, this technique provides a solid foundation for a realistic valuation exercise 13 .
The various factors detailed above are all controlled by the concept of 'fair market value' or 'fair value' or 'true value' or 'exchange value'. Fair market value is the price at which a property would exchange between a willing buyer and a willing seller, neither being under any compulsion, with reasonable knowledge of all relevant facts and with equity to both 14 . The importance of the 'fair market value' concept is obvious: due to the hazy or intangible nature of intellectual property it is easy for valuers and firms to either drastically overstate or understate its value -after all, there is no knowing how much a particular trademark or patent is worth. For instance, if a firm were to value its customer database, the valuation figures could fall under a very wide range.
There is another alternative to the above economic/transactional definition of 'fair market value'. By this standard, 'fair market value' is equal to the present value of the future economic benefits of ownership of the asset 15 . The present value derives from the concept of 'time value of money' i.e. Rs. 100 to be received in the future is worth less today than Rs. 100 to be received immediately. However, the question usually is: Is Rs. 100 today better than Rs. 120 after a year? Therefore, the future economic benefits of an intellectual property are arrived at their present value to know how much they are worth today. 10 'Fair market value', either by transactional analysis (how much is this IP asset usually sold for?) or by present value (how much should I be paid today for the future benefits my IP will offer?) is thus the core of intellectual property valuation. However, sometimes the "assets in question need to be examined within a very narrow context comprised of specific participants and inputs, such as calculating damages resulting from a specific instance of infringement" 16 .
The issues detailed above and the overarching requirement of fair market valuation are to be kept in mind while adopting qualitative or quantitative valuation techniques.
QUALITATIVE VALUATION
Qualitative methods are often used for the purpose of internal patent management, due to their relative simplicity compared to quantitative valuation methods. One of the more prevalent methods, called that PRISM Method, developed by QED Intellectual Property 17 , studies the patent coverage, defensibility, profitability, revenue growth, patent attributes, industry adoption, competitive position and company capabilities 18 in order to classify patents into four basic categories:
1) Monopoly: This includes patents meant for internal exploitation and which reap very high turnover due to their monopolistic nature and are therefore of a very high value.
2) Defensive: This includes patents which are again meant for internal exploitation but the primary motive behind maintaining them is to shield other technologies/patents of the corporate and impede competitor's patent applications. Such patents are also of low value as they cannot be translated into direct revenue streams.
3) License: This includes patents developed for the external exploitation by licensing out patents and a direct revenue stream in the form of royalties. Patents filed by research organizations or university research centres or even small biotechnology companies with the intention of licensing them out for commercial exploitation are qualitatively of high value.
4) Joint venture: Joint venture patents may be a combination of any of the above types of patents, but entered into with another firm. They are usually for external exploitation and are accorded low value in the PRISM matrix. 
QUANTITATIVE VALUATION
There are three accepted valuation methodologies that utilize the cost, market and income as the bases: close analysis of other methods or 'new' methods detailed in the ever-growing literature on IP valuation reveals that they are usually variations or improvements over these basic methods.
Cost Approach
The cost approach seeks to measure the future benefits of ownership by quantifying the amount of money that would be required to replace the future service capability of the subject intellectual property. If the price of an asset were set at a level exceeding present value of the future economic benefits of owning the machine, none would be sold. In case of the opposite, the demand would be strong and the market would force a better match between price and future economic benefits. Therefore, the price of a new tangible asset is accepted as being equal to the future economic benefit of ownership 20 .
Since intellectual property is generally not sold in the market like tangible assets, we do not have market prices as a starting point in the application of the cost approach. So the approach is usually to use the estimates of the cost to create the intellectual property 21 (though there is a difference between the cost of creating IP and its value, the cost approach is valuable nonetheless as it gives an indication of the base value -the absolute minimum for creating a property).
In identifying the costs of needed to create an intellectual property, the aggregate amount does not reflect the negative effects on the utility of the property that have accumulated as the property has aged e.g. depreciation and the associated diminution in value. Though intellectual property does not depreciate in the traditional sense, the value or future economic benefits declines over a period of time due to functional obsolescence. For example, a pharmaceutical company which may invest in the research and development of a particular mode of drug delivery, may find out a year later that a much better and pain-free device has entered the market 22 .
Therefore, using the cost method, the 'fair market value' (FMV) would be equal to cost of new replacement (CRN) less physical depreciation (PD), functional obsolescence (FO) and economic obsolescence (EO). Therefore, the cost approach relies on calculations of the reproduction and the replacement cost of the patented invention: the cost of the reproduction is the cost of construct the exact replica of the patented invention subject to valuation; and the cost of replacement is the cost to obtain an invention with the equivalent utility to the patented invention subject to valuation. A patented invention with equivalent utility would be an invention that performs the same functions but may accomplish the required tasks in a different way 23 .
FMV = CRN -PD -FO -EO
However, the cost method has its limitations. In terms of application itself, it has been seen that separate calculations of the duration over which economic benefits will be realized and the effects of obsolescence are needed and are often difficult to quantify. On the conceptual level, the risk associated with receiving the expected economic benefits is not directly factored into the cost approach model. Where a high degree of risk makes realization of expectations speculative, a lower value should be assigned and factored in. The cost approach does not directly incorporate information about the economic benefits associated with the property -the demand for the product and the profits are the driving factors. Information about the trend of the economic benefits, sectorwise growth rates, social attitudes, demographics and competition are not taken into account 24 .
Market Approach
The market approach is based on the premise that market transactions of intellectual property indicate value. This would be an ideal approach but for the fact that exchange of intellectual property in the marketplace typically is completed as part of the exchange of an entire company or division and even then the price is rarely disclosed separately for the intellectual property component 25 .
Thus, the main thrust in applying the market approach is to seek transactions involving comparable intellectual property (transactions related to a similar technology, with similar economic and market conditions in a similar/same sector) and use them as a basis for valuation. Another approach is to use exchanges of entire company's assets as takes place say in a merger or acquisition and then allocate the amounts to the assets that constitute the company to indicate the value of the intellectual property that may be present. Or we can look at the business enterprise value of a similar firm (market surrogates, as Smith and Parr call them 26 ) which is arrived at by the stock market value of the firm since financial statements do not indicate the market value.
Market surrogates for valuing a company that contain important intellectual property should possess elements of the efficient market. The evidence that the market is in some cases inefficient requires not only that the market surrogates selected be affected by the same business risks but also that the market multiples reflect all of the relevant information that is available in an efficient market. As a matter of guidance, a market surrogate should have significant holdings of the stock by institutional investors as it reflects knowledgeable investment; the availability of research reports about the company from prominent security firms and active trading volume in the stock 27 .
The market approach can be ideally explained using an example. Suppose X is a new, unlisted drug company with a capital of Rs. 5m and has filed a patent for a new chemical, which is capable to making the cotton bollworm sluggish and therefore, improve cotton yields. Now X realizes that its drug would be very valuable for an MNC like Monsanto and would like to negotiate the assignment of its patent. The cost approach mentioned above would give the lower tab of the costs of research and development. In order to use the market approach, which will give X a better idea of the value of its patent, X will look for comparable transactions. A comparable transaction would mean a big pharmaceutical or MNC buying out a relatively new, unlisted small research-oriented biotechnology company Y which has similar patents for chemicals for Rs. 50m. X would then deduct the value of the net working capital and all fixed assets to arrive at the intellectual property component out of the Rs. 50m (the business enterprise value). Apart from any buying/selling transaction, X may also compare itself to a company like Y which is listed on the stock market and arrive at the business enterprise value by the share market valuation.
As even in the example illustrates, there are inherent limitations in the market approach. Apart from the difficulty of finding similar transactions, the notion of comparability between two intellectual property transactions might itself be challenged in many cases. One may conclude that while market information can be very useful in analyzing and valuing intellectual property, but it seldom is comprehensive enough to provide the basis for a satisfactory conclusion of value on its own 28 .
Income Approach
The income approach is based on discounted cash flow theory and defines the value of the subject property as the present value of the anticipated net economic benefits to be achieved over the duration of the property's useful life. Thus, the income approach involves three steps:
A) Quantifying the economic benefit: This can be done directly by looking at the premium pricing evidenced by consistent above-average profits or production cost savings from the intellectual property. An indirect way would be look at the 'relief from royalty' (the amount saved by not having to pay for acquiring a similar intellectual property), analysing the earnings in the context of the business enterprise which seeks to acquire the intellectual property, overall rate of return after deducting the weighted average cost of capital, desegregation of the income between different assets to attribute part of the economic benefits to the intellectual property 29 .
B) Estimating the timing and pattern of receiving the economic benefit: The legal/contractual life of some forms of intellectual property is usually longer than its actual economic life. The estimation of expected remaining service lives of industrial property has always been and will continue to be based upon the considered judgement of the engineer or the technically competent estimator. Judgment is exercised through a consideration of what is known about the past and the present life characteristics and how they will be influenced by expected conditions 30 . Any such estimation has to account for event, technological, product and culture obsolescence. C) Evaluating the risk of receiving the economic benefit: Once we know how much and for how long we will receive the future economic benefits, we need to discount the risk factor involved in such a transaction. At this stage, the discounted cash flow (DCF) method plays a predominant role in the income approach. A discount factor (a percentage which reflects the expected rate of risk) is applied to the future economic benefited to produce a discounted cash flow. Thus for example, early-stage intellectual property in the technology industry is risky at the early stages and so a high discount rate would be used. Similarly for a recognized trademark enjoying goodwill and customer loyalty, the discount rate would be low 31 .
As would be expected, the key lies in the discount rate, but such a subjective element exists in all valuations. Several techniques are used to reduce subjectivity -one is using different expected discount rates and produce a sensitive range-based present value. Monte Carlo analysis tool takes DCF analysis further. Take a situation where there are identifiable milestones in the development process that are crucial and if missed would greatly affect the cash inflows. On the other hand, if these milestones are achieved before time, the receipts might be significantly accelerated. Thus, one can use different DCF analysis for each eventuality, assign probability to each of such outcomes and then produce a collated weighted average present value. Such analysis is usually sizeable, complex and done with the help of computers. Thus, while Monte Carlo analysis does not solve the problem of uncertainty, it provides a valuable tool in understanding and quantifying it 32 .
Competitive Advantage method
A relatively new method, the Competitive Advantage Valuation (CAV) claims to address the shortcomings of the above valuation methods. The competitive advantage contribution of an intellectual property asset is defined as the asset's advantages or disadvantages in comparison to an average substitute intellectual property asset. "The major premise of the CAV method is that the value of an intellectual property asset derives entirely from the value of the product, process or service that utilizes the intellectual property asset. The minor premise of the CAV method is that the value of an intellectual property asset can best be measured by the competitive advantage that it contributes to a product, process or service" 33 . CAV seeks to obtain information from market research (customer surveys, customer focus groups, and statistical analyses of financial statements and share prices), management experience (internal teams of sales and marketing personnel, and bench-mark information from other firms in the industry) and CAV default measures like net present values, relative competitive advantage contributions and fractions for different classes of assets. The three sources of numeric values can be combined in any way and the user has complete control over the cost of the information used in the valuation 34 .
Other Methods
Apart from the methods discussed above, there are several other methods or tools which are used by intellectual property valuers. One such method is the 25 percent rule. 25 percent rule is a rule of thumb which says that the licensor should receive 25 percent of the licensee's gross profit from the licensed technology. Thus it is not exactly a method for valuation of intellectual property, but the "ideal" distribution of the technology's value between licensor and the licensee. Though simplistic, industry practice shows wide application of the rule 35 .
Those who are a little uncomfortable with the unsophisticated 25 percent rule, use the Industry Standards method. So instead of using a blanked 25% figure, it seeks to use the standard prevailing in an industry to determine the percentage share of the licensor. It is again just a method of arrive at the apportionment between licensor and licensee. Industry Standards method is usually used along with Ranking. Comparable intellectual property is ranked on a subjective basis using scoring criteria to determine a more precise royalty rate within an industry royalty rate range 36 .
Sometimes Surrogate Measures are also used to value patents. The three most common types of surrogate measures are the number of patents issued to a company, payment of patent maintenance fees, and prior art citations 37 . These measures have been shown to correlate, on average, with a firm's market value, suggesting that investors use these measures explicitly or implicitly in making investment decisions. Jean Lanjouw, Ariel Pakes and Jonathan Putnam pioneers in this field -have developed comprehensive models to show this correlation 38 . Thus, instead of referring to profits, industry standards, or rankings, surrogate measures value but by reference to the patents themselves Given the dynamic and evolving nature of this field, there are several methods being developed all around the world. Valuation of intellectual property borrows from law, accountancy and economics. A highly complex method of valuation called Options Method is borrowed from the widely used method for valuing stock options known as the Black-Scholes formula 39 . 34 Id. 35 
